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(54) POWER SEMICONDUCTOR DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a reliable power 
semiconductor device which is hardly influenced by movable tons or 
the like and can have a stabilized high breakdown voltage. 
SOLUTION: A p-body region 23 is formed on one principal plane 
21 A of an n-type drift region 22, and an n-source region 24 is 
formed inside the body region 23, with the body region 23 
surrounded by the drift region 22. P-type fourth semiconductor 
regions(FLR) 25A, 25B, and 25C are formed concentrically, being 
separated from each other, on the outside of the body region 23 at 
a distance from the body region 23. On the FLRs 25A, 25B, and 
25C, first annular conductive films 27A, 27B, 27C, and 27D are 
formed via a first insulation film 26. The first conductive film 
suppresses the movement of movable ions in the insulation film 
such as the first insulation film 26, preventing the influence of the 
movable ions on a depletion layer extended in the drift region 
between the FLRs 25A, 25B, and 25C. 
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(57) [Sift] 

[8?&^@] nS Y 'J 7 h «f« 2 2 ®-#©i£B 2 1 
A«|Cp®OJP'5 5 -f««2 3x C©7|t-5 s ^«Ja2 3©rt 
(UK: nfV-^«« 2 4 «g«U Jtf* 8 * «• 2 3 * 1* 

U7h««2 2TffiHu *T<(im2 3<mm*im 
L,-cm*)mtsp$m4*jm*mm (flr) 2 5a, 2 

5B, 2 5 C*SV^«IB**-CBiC»«K:?I9sR1-*. - 
n&FLR25A, 25B, 2 5 C©±fclfi 1 «g^M2 
e*^LT»l*«i2 7A, 27B, 27C, 27D 

*3HttcjBfiW s o « i wtnttts i 2 6 m<om 
mm&oMShj *><D&9b&$mLy flr 2 5 a, 2 

5 B , 2 5 C«D*iv«i©M© K »J 7 h*U*2 2 JCJDK** 
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im&m. 1 ] mi mmmcom i *mwmt, 
mum i ^mmm<D-^(D^mmic^xm$m i * 

^rvbuib* i ««s©fg 3 ^mtmrnt, 
mm-2>(D3imwK*$^xmm 2 3 *m&<mm 
*nn-r zm#.tt vxmwz titzmmm 2 mmsKom 

iae$ ixfc^ 1 3?«s©» 5 4&«ttiu*£, 

[if#*33 gHBfM**flWMtt« SW^Sfiffl-rs 

[m$* 4 3 immk<Dm>tm<om\zim.-?z, nam 
[nt*a 5 3 mmmom 1 ^sja^s^wtssggs 

*vru S c fc^^hf i>if siaji 4 f3tt©«#ffl¥-^ 

[»*« 6 3 wmm i *hu»*7 n-^ >?vtmx 

Buf3-^©iH^^|Sj-r5BfiS3^ 1 *^fjt^6Dffc^© 
±ffl^ ^2^m@««i:5&-5^6^*ji:^ASM^iE 

wzhx^zzt&itmt-rzffiim i ~ 6 ©^-rn*» 
MtLxmmmmzti. 

^©ISfcIEfi;*ftT^£>;i ££^i:-r3it3R« 1 ~6 

©wr imim<Dm*jm*mmiw<, 
[#Bw©»ae«taftW3 
[00013 



WO* ft£iinHffi©B*fli^Sf^B©8H^««ffifc: 
[00 023 

05 [«^©a«3 *2fcfc> 04t^-r«td«:m^ffli»iity- 

bS«^tJ*h7>^^ limZIXX^Z. C©^ 
©S^fflSfiHt'T- h (BIT, 
rtt£3fe©ttlW!i*h7>^^j tv^-5o ) ltt, m*. 
IZis U 3 >*> 5>fc£^#S«©-;*©£fflfc> m& 
10 J6PM**Wf*©nSliMWWH« (KW>TO 2, n 

s^MfMcWM ( k y vmtm 3> «ft®ftTOMM«& 
cDpi^f^i ora****) 4, -©asst©*^ 

««i4 ©rtgCt^$nfciSS^^l£©nS*Si*«l 

y-bi^M7©±g|5©^-h«8g8^ V-*$lta5© 
S*ffl£&UTJ&fiS£H;feV-*m«i9 i:*«|*.TV*a. 

[ o o o 3 3 ao&t, z<D&5te$&£<Dnjfi®}m.y ; 7> 
20 it?{±> «*z>#5 f -f«*4*a 

lt5J;5C7-f-;i/H • 'J ;t7F • (FL 

r) i oimvtizmmztix^Zo x> c^flri 

OCiMfflCFLR 1 0©*MffliC{±> KTMIMtriK® 
nS*#ftf|«l 1, ^©nffi^^fS^l ltz&ffitf 

25 nfc^jsi^ 1 2 tfr bmi&z hzmn.®. u >^ < e q 

R) 1 3*S|StraUT««t^$nTVA5o 
[0 0 0 43 E14t3rxbfc^©«IW!;*h7>^x^ 
lti-y— ^«^3g8{c:iE©SJES^I^^b55;v^©^■{± > OF 
F©tt8re<fc£o ai»©FLRl Oli, OFFCttUt 
30 *5{t-5»H*|Sl±-r-5gBt)T-iS{t?>*VT^S. BP^ K 
U-f >«8I6 i:V— ^«BI9 £:©fB£ KV-f>S(?|6ffi!l 

«s 71?^ «^4 h V-^«fii9 ^tt^JjiS^nTV^S© 
X, ^^^4i:KU7h^3i:©H©pn^-& 
35 it^lSj^^T^^ixSo ZtllZW-DX, png^ 

Se^^lStfS^gisgrtflyoFLR 1 0^P,«^ffi!l 
©FLR1 0-s(pJ{tTlH»SiJjit--5e ^Sii^ «(*HU 
40 ©F L R 1 0*f.^l£0FL R 1 0 ^/lM*®l^1-n«> 
^5 f W««4i:1ffl»©FLR 10tis*m-OOp 

l^«^'©^b=sv^/}^7 ; ^^4©n-^-^ (fflas^-) 
*sc © pS^Ngflt««©if^«IK:ffiet- 3 © i: HW« 
45 tK Jtt^-f ^4©r3-^-gp^-©m^tf»A^|P$n 

So 

[0 0 0 53 FLR1 OCn-^-SC^-tt^W^ 

^4©Zl-^-gB^tJ±«£UTtt^A s ^:$V%^ FLR1 
0 ©4*MWT-©m#tttf ««4 t) 
50 'h3V*©-C % FLR 1 0|H±©MI5H«i^*3i«]K:^-r 
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S d i: <fc ») > FLR10 <D^»T?©«JMII'f>B:a# 
£BJ5itHS&3o Ifetfot, 3££|q]©M>f 7X«EW 
tf#£bs;iI£iiiDl-*U;£, Jt^-rlWMKeDa-**^ 
T-«EP$tf:A s £ bS -5-©«Eiittt F L R 1 0 

[0 0 0 6] 

[$6BJJ#jBfcb«fc-5 tt5«W bA»b£#£, IS4£ 
RIO ©±B & U 3 >atR©ftfc&©^ffl«) £M5 7 

3 jim^m b < < * s/^—> 3 >bs) 1 4 

[00 0 7] gp*>, rTKK ®;tjffl*#{&gfi© 
Wft^^MBHUEft if ©t^fc^tfT 7 ■< 

-/h»imhi7a, 'jiinteMtR 1 4tmz(D**mw}-$- 

So CCT> ft©oJ16'f^->3!) s FLR 1 0CD±HSS-5 
7 -f K«8«JR7 A, JiRMfifgiK 1 4 -*»6HIBiiLi:flKfe 

if ns wlwl<d f l r i o (om vz.m&£ nx 

V^S^*';7 b^3(4, «r ©ft® nfHK *>©*#£§ 
K U 7 MB** 3 i:^^^tS4 fcclHBfcJgfiKStifcp 

FLR 1 0fcSn«i£**JK ^*i: bTIiffi#{gT-f So 
S^Ctotlt K U 7 h«i£3 ©3E®Cfi, C©f|© 

LR1 OfflSfSSIFFLR 1 0 it#7V$|tS4 i:©^ 

';-*«$k**m*iSo ;r©«fc-5Jc, ^a^iStfDttw 

So £©«fc-5&rajgfct t!^©mi^*h5>^^ 1 

fl^B£^T|f3tllfc*febSfc©T-&'K a&##M£n 
T^So 

[0008] *«wtt±KiHi*ji«fc-r*&«)K:3ai*n 

[o o o 9i *m}<D<&<DEfiM±, wmm, mtm 
^&^magi*©^*#ffl*a»f*giE£*s«-r s c tiz 

[0 0 10] 

[fflUS^Ifife* S *£>©#©] ±f3sS&S&8??fe-r S fe© 

©ft i *awwn«to-*<o±is«c*v^TiB i *&mm 
t$,<Dnmzmw.isi\rzm 2 asms* ©ft 2 ^^ffcswfcjw 



as 1 ag»s©ft 3 #wmu&. -^co^mmiz^xm 
2 svft 3 ymmm-nm-f z>m&&tz b-csae^ ti 

fe3S2S*SJ©£440£#««& -*<D£m<D±lzMm 
£ tlfcr^MSV- ©iS&iliJ8l©±SBfcKfi£ ftfcft 1 * 

So fiu r^i^a^j {±, ft2^##si*a*>e,ft4 
t^So mt^mmmz. wmxm^tz tflrj tc 

♦B^-TSo ##SBJ3© r^ffl^^Bj ttt«ffi5 0 
10 V*5*, 6 0 0V^77, 800V777, 1. 2k 
V*^*, 4^57, lOkVi'^^^COi/ffflT 1 
^W^*s^*ns. HRRj tit, ^5±:fe*ttb 

%.<Dm-&i±** VT<DW&mk-?<Dffl)Mfc2m*'fr\sX 

15 5ti^bfe'J>y-e*)*»*fc*V^ **UT©i£ffcSJilT 
<D£MTC&*U& ^©^T'^SMtttf >^^-7 bT^ 

s©t% &zm<D&&*)iz*gtemw*^z-&^frt>r' 

[0011] 

20 V>t\ ftl*Sffc«tSi:ft2^ffcMti£i:©&-rpngS 
^tc43V>-C5Sin-f i:«:S@S©«E*TO0f S i: p 

ng^r*»?,^jiAsisAsso i *mmi%z>^mmm 
m*m2 ^mimmj^mmmmvzit b-r < b-r 

^S.Jgtt^^ftl*«fi:^ffl!JKlS4sS. 

Sip &l£#S^jg{i^«©» 4 JNWWH«ks|qiW-Tl£ 
ft4*Sft:«^SU^-rSo ZttizXt), n2* 

mmm(D=i—)-sst^ (ftSR^-) ©miMK^ASiSffisjx 

T, «^3ffl4M!|^g©mBE (M^lSjPHtSiffJE) *|pJ± 
30 -TSc:i:*sttl3fc5o c©i:§> «M»RC:^*tu5ir»'f 
^->©»#{i, i®^)S©±K:fl$fig$nfeft lagSflUCJ; 

ixmmztix^Zo m*>. qri&^^-xi, s^4^ 
#^a©«rf^c^a effi^^iaHas©^*%s^T 
«&gyis**^»i-s^ ft i ^mm.v>±J>\zwtfcis 

35 tufcftl^SMtf, meg r^«(ftij>^j £bT«t!b 

t> irtt-f 3t->©^»sai*ij-rso c©jsem, ^mt: 

So ^©fe», ft 4 i£S#«5i3ft£<g©ft 1 
(i, pTKK ^->©^tt©»^*SJtT ^©«®©^> U 
40 T«S#»rSdfc#|Klt£ftSo ^©«t-5t, ftl 

ssitHas*. -©fc», *%B^©4tSfct^s«ijffl#^ 

45 ffcBEBli, ^iSS, KK^SS, ■WWtE«ECJ: ») B5TJBE 

[0012] *mitz&zmtjm*m&mtzt$^x, 

-^©3EB8K:*'VNT, ft 4 4MfiMffitt®ftjmHKft 4 * 

5 0 mfcmm*®m?zmtxmmztitzm 1 ^ms©ft 5 

2004 03 04 10:25 
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[0 0 13] *^^S«*ffl^«^Bt43V>T, 

m *)-&om 4*m*mm,m±<?>mizMf&2fttzm 1 

KtV-VFW UfcMOSFET©y-h 

mmmit, *mw->£isx&mmzfrm^x^z 
[0014] zvmimmmi*. i»7d-t-i' > 

as i#«Bt«c— j&aw r**Bian-r straw *avv, 

[0 0 15] *^C*S«*J34£*ftiKBK:*V^T, 
m 3 ^M(MMHtt«MS 2 i|M^SH«©rt»fcIBfi;* tifclB 

1 izmmint u -^©^BtttiRi-rssg 1 
^®ftk*©^sc^ 2 6 #mwm 

^ (IGBT), b7>^ 
X* (;V7-IGFET) , B;fc/?«fii&$ , --hM#mS§ 

*h9>s>x* (;t9-iGsi T) , m±m>ux— 

(;t7-BJT) , GTOIMU;**^ 

©*§ilriiSg 6 i&ttttmtttM 1 tK I G B 

T, JTMGTOt-f 'J^^-Ctti6#^ 

I GBTW^9-B JT£*V^T^ 



Xtt^l/^^^CV^n^-^ W-IGFETS 
WV7 — 1 GS I T{C43V>Tt±V-^M^X{± H W > 
WttDl^rilfr-^ GTO-tMy**C*VvCtt7V 

gb t wswcithBH 1 ^wmmt&tezte^*- x 

F ETM/^7- 1 G S I T Cfcl^T HLtEIB 1 ^Mffi, 
10 fr— G T OIM 'J * * fc^T BLUB* 1 

*»-*i:*S^#«:ffi^*ici*-rSo I GBT, 

/sy— I GFETM^^-I GS I TtC^V^THu ^ 

15 34Mg«:1iSJ«fcSeiiN@^B**©ffl©^2i}aefr«B« .. 
V^SClfcBSSJirC**. /W-IOSITtt, ;V7-I 

G f e t cejjs^- + * ;WbfiSE C $> S h 9 > V>7, 9 hM1r 
20 SdiltfttS&So BP*, >V7— IGFETOV— 

g&F ymuktiy— bWB.x*®mzix2>mtim* 

30 t«6t>fc«RN±*^1-. M7-BJTMGTOifY VX* 

[0 0 16] -15, *%ifit:«SSAffl*^ill:* 
V^T> ^2^^^SV%{C^|q]bfe*ffcbTl«^<i 

35 ©HfciH@bTlll^«€i«^t:U -^O^ffli:^ 

&m 6 4^*^^^M^i2B^-ix«, mtim&^y- v 
mnftifa&h^yisx* (^-jfet) , mttmm 
-sy-hsmmwrnv^yvx* (;^-jsit) ^ 
40 wsmrn?* vx* (s iifwy^^) ^©«*ffl4^ 

^B^fifitH^So ^"7- J F E TSW^-J S I 

t <D^itm 6 *mmwi.m 1 * t) , sit 
■i y xtx-izm 6 2 agms-rfc s 0 c c 

T\ r^li®g|«^j ^7-JFETW/^ 
45 - J S I TlZi$^Ti*V-Xffl3$,5l& YVJ >M^©V% 

s iim y^^c^i^ttry-K^^Lsz. 
so rw ^^©v^-rti* 1 -^, s iim y^^fc*v^-r 

2004 03 04 10:25 
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v- h*^ov>-r*xip-^*^i*-r5o )V7—j sit 

JFET, JS I T&VS ItM U^^CD^— h 

[00 17] 

flU H®tt8l5*;B<Jfc4>©T?;&»>> £Jg©JP*-*>JP#© 

%©^&©||& J ?>it4s* s lifc ftt V> 5 

[0 0 18] *^©9BfrD^m:ttStt:i!rtl&U''- 

vsmmbmh?>i>x* («t, o^-mosfe 
tj ^-5. ) 2obu h i t^-r «t a £SS 1 sgss© 
gi^««i2 2, z<Dmi*mftm&2 2©-#© 
£HMfc*ivc» 1 ^##»i£2 2 ©rtgBcsEgsnfc 
as 2 2 jNemm 2 3 Mi 1 mnrnvm 3 
4M»fttwu 2 4 „ -*©*iB«K:*v>Tas 2 awi 3 * 

«mM2 4&SH?-SSjHK£febTffi«;*ftfeaS23? 
«S<Z)^4iN9«t««2 5 A, 2 5B, 2 5 C, -#© 

2 6SVdCDmii^i(iil82 6CD±ffl5C@BBStLfc^l^ 
«K27A, 27B, 2 7C, 2 7 D i:*»P>#tJg££*\,T 
v>So m««3!fc&2£«Sfc^^fcH*t©S*«2£ 
T-fcSo C©SdlW»B«C*V^THt, Jill nSl 
Tn ^2^a^*JpST?feS*s, £<£©a»Tft>AV^ 

[ 0 0 1 9 ] m 1 *m#.®M2 2 fcfc, Stti: bT©^> U 
3>SK2 lcDTMttn&K (5xl 0"cm->~5x 1 

T-feS. gl4M9f*fRtt2 2& Wkbto^'jay 
MR (S^>j3>»>at^\) 2 1 ©a£tRJPfci£VM 5 0 /zm 
~6 0 0/zm(Dff$**U 4*z9#«#2 1 **HM-* 
£&&m6ShfcoT^&. Sll 2 2 0^*6% 

tiNKfcffStt, XJMEE, vr>iri&&, *>tm 
4Pftfl»BbT*»n«ft^. mi 4^«1«2 2tt, 7t 
7-M0SFET2 0©KU7h«*i:bT*M&i-S. 
[0 0 2 0] S24Mgttttttt2 3i& *N8#»f*2 1© 
-#©£a 2 1 A©Sii^j5&$tt8©>J>ifefc 2 /zm~ 1 5 
^m©*3 J3fl5j&£ tu US 1 *«(«H« ( K U 7 MR 
41) 2 2 «fc t> « « jttt 5 x 1 0 ,s c m- J 

~5x 1 0"cm > ®EfEK:K-tf>^SiXTVNSo SB2 

2 3 B7V7-MO S F E T 2 0 ©Jtf^-f 
t UT«8l|-r-5 0 )M#<M¥ftra2 5 A, 2 5 B, 2 5 
C*n Ji?5 f -fB«82 3i:|Hj«{c:2>um~l 5>am©gS;* 
tc, 5x 1 0"cm-'-v5x 1 0"cm-'iSC!)^»Wl 
*«©««fcbTJBJ8Sr*vcv*s. flu 



i&2 5 A, 2 5B, 2 5 Clt sH^-f «W2 3 fcHDW 
ST**iMK±&^. i4*^i*^««2 5 A, 

2 5 B , 2 5 C ®ttlB»* ft ^ y :T©41JWBK:iE-3 < tc 

05 /hS<aafc «fc!)itSWffifc#qJfgi:£5o x> ^4^ 
m2 5A, 2 5B, 2 5C©W««S4f-'y7(0 

i4*^»il«2 5A ) 2 5B, 2 5Ctt, EI 
10 2CwtJ:3C, 43M*S»2 l©-#©£®2 1AC 

i&ot, ji?5 s ^««2 3*6(iHbT, wm (zvmm 

[0 0 2 1] tt34MBttf»l*2 4tt« Jt?^ «*2 3© 

So V— *fg*82 4J± % 0. 5 ^/m~ 5 //mgjgfflgg£ 
tJB(S**U *©^*WMMEtt 2 x 1 0" c m'~ 1 x 

1 0"cm-'SST$5. KU7 MHM2 2©-;fr©£ 
ffliittft-TS F 'J7HW2 2©fitl#©£Kfc$g2aE« 

20 ami* ( KW"f fcfeaie *mtmm 2 8 #si 

dfEE£*lTV>£o Pl/^>«M2 8tt7M4MrJC2x 

1 0 11 c m-'~ ixio"c m- , ms.<Dm,ttmn l <D^m 

«:««5T?$.S. HW>«tti2 8tt^U3>at«2 1© 
ffc&©^B2 1 B^e., K^— 1 5^ 

25 m~8 0 AimlgCS^ K— 7*bTJlMKbfc«»e 
feSo C©KH>^2 8lii/'j3>a«2 1 

©ftfc&©^®2 lB©±{Cai^^^;i/fiRSb"r?l5fiR 
bT*>av^. iCOKU-f >««2 8WBB8arnfefllrtF© 
£iB2 1BK:tt, PH>««2 8 2:4^^9 ^jHHI- 

30 «*5C*««BI*»6«:*1»W >«8I2 9)b«JBrtSn 

[00 2 2] <;-^W2 4 i: K U 7 hlW2 2 ©IS© 
*5 s -f«W2 3©3HBK:au ^-hi^K3 1A^^^ 
ti, C©y-HilMl3 l©±»K:'tty-h«tt3 2*« 
35 M^3iBB$^^TV^So 

[0023] 81#W£27A, 27B, 27C, 27 
D{±, #5V««2 3*»6SS4^#1B«2 5A, 2 5 
B, 2 5Ct2*««K:*V'»T»llBIHK2 6©±fBW: 
ffi«*nTV^*. *4JWWMH«2 5A, 2 5B, 2 5 
40 C(i, /^7— MOSFET2 0©FLRi:bT«8t|-r 
So FLR2 5A, 2 5B, 2 5 C(±> SV>K:fiira-rs 
^filS©RIlCi«i:bTIEB^^^TV^•5o " 
[0 0 2 4]St> Hlt^n^C, K'J7h««2 

2 ©— ^©iffl{C^3^^•r^ FLR25A, 25B, 25 
45 Cffl^ffl|t:FLR2 5A ) 2 5B, 2 5CftSHfS 

^T-iBe^tifei i mmmom 5 ^##1^ (ar, 

rEQRttflfcfMLl tV%-5„ ) 3 0*s^J5g$^^TV^So 
E Q RtttttHtt 3 0 tt, 2 4 4: |sl#^j?|5$ 

0 . 5 /zm~ 5 ummSL> ^Wlfo&BL 2 x 1 0 " c m"' 
50 ~ 1 x 1 O'^m-'SKO^^tfeS. *bt, 
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m i mm 2 6 <D±mzi*m 1 mm 2 6 <Dmumz& 

V^EQRS£ic^3 0K:^$*l5»2^«M (EQ 
[0 0 2 5] ^>U3>»tR2 l©-#©£®2 lAfflC 

ft^tMDtf^J mM2 3 tt, *s V 3 >w& 2 1 

^H2 1 Azm^xmmw)? vw$,2 2(rsa^n 

[0 0 2 6] V-***2 4HU #?-fWI2 30*W 
«fc 5 m^EttK tf-rtM©(fcBfc, ^ia2 3.t!)a 
< JtatdtSfiT^S. iftBtiU& F U 7 MM 2 2 4: V 
-^««J2 4<z>IHIK:#7 s <rWK2 3*^ffi**tfc«IJSk 
StoTV^S. c:©<fc-5fc:> KU7MHM2 2, V— ^« 
«S2 4 tvfc^©*:^ fit* 2 3 ©i6®>£<g 

tt> 0ti£f S£$CV7— M0SFET2 0©^**;!/ 

[0 0 2 7] 03K43WC, DoatfT^flHU 3©A 
**fcfl»r*#5 s -f«*«D«F**2 3 (C) kU - 

©5if7 s -f««2 3 (o nwm&ixz>v—*&®,<m 

•9*2 4 (C) tLT^-fo (ftfefcffiB-J-S^-fUW 
2 3 (C) fc:}3HT, H3fc«lircjjVr*Sfc:, V— * 

i«2 4 (o t±aj«5 9 -f«w2 3 (o <owmmm.m 

(C) ©^0-r33S©^^^iJi£btc:K5££ft-^ 
So £©fc»> S/U3>»1R2 l©-#©±ffl2 1AK 
#WCtt, V-^«B2 4 (C) ©rtfllfcJMWfcfctt^ 
*?-f«l2 3#&MbTV>5<, 

[0 0 2 8] (f*0#f>ff SE2 3 (C) 0^2 

4{±, **©^7 i ^^2 3 (o (omm^ix^tnz 

J^JiE^nSfcftK:, <f*©ff-fi^2 3 (C) £fift< 
2V*OIW+*5j^1W«2 3H±©»|qrt-.5a 
*t$P) £»>»r£TRfca«ttiWC»oT^Sivci* 

s. in6v-^**2 4©»H*af^tiSbCJfeaj: 
a ciass ntv> £>„ ::©*§** ^©^^^^23 

(c) 4»<fr^««2 3flt t§>W£J:oT, ¥® 

[0 0 2 9]X, C*i&#7*<f«M2 3©&©*MgfK 
UU imj£U t 02le:7f;-r«fc-5&> S^'Ja >StR 2 1 ©— 

iSi:K-7$n&FLR2 5A ) 2 5B, 2 5 C#5g 
M<Dm&.K-]®&£tlT^2> 0 ^n?>FLR25A, 25 
B, 2 5C|^I±tt, HV^fc«|fflbTraiC»ttK:K«#nT 
V->5<> BP-fe, dtl*>FLR2 5A, 25B, 2 5 C|3l± 

©ra t «, K';7HW22 aws* nfe^M t & -a t 



V>&. X, gfcf*rtB!]©FLR2 5 A £#7*^*8 2 3 i: 
©HC*> K';7MW2 2 #:to££*ifc#iiii:>S:oT 
^5. C*xe>FLR2 5A, 2 5B, 2 5CI1 

05 itfeK, * mw,2 3 1 itsmvmwcrmx'ftZfS. 

bTfc&^o £©^«fcilfcai£LTl^ 

IMbM©±* i £7'*Hr7*^refcS*n> (B) & 
10 if©H-^>b^tf^iW%^lin^lia> 0!l;l»£tfn># 

7* (bsg) m&z*tmz-#, mimsL misatm 

[0 0 3 0] IC, iai&tfEI2C7jvr t fc-5{^ ^>U3 
15 >«S2 1©-7J©3=®2 1 AiZiiit^ «*>*MBJ©F 
L R 2 5 C ©^fc tt> W^?&fiT-fiJr^$ © E Q 

Rtet!c««63 oimjmm^^mm^tixi^o 

20 4i:ttSiJffl©tfeticXS-e^UT*.ftVV £©EQR& 

ihwm 3 o ©±® c (4, &jBfe if ©#««**#**» £ * s 
EQRiBi^iR3 eifimmicmmzti-c^Zo ± 

IB bfc^WIMMfciBi: UT ~^®^® 2 1 Aizm 

25 rmi*m^Tm%.<Dm&v*m\ rnxmo 

±*61»^— ^*81»Tf*5';> (P) , t5g (As) & 
* (PSG) JSt^tJiitf^* (AsSG) JK««MS 

<D®., ^wmmm&ffitk-t*. ±t3bfe«ta 
5a:^Rl6^^p^*fflv^t* (3, **ismkv> (poc 
1,) ^6;if©^«;v-^*fflv^fe^@^£t!cS*ffoT^) 
X> "P 1 , ' s As + «cif©^M^^->%'f*> 
35 SAffiCkD, RlfS©F-XM<fe}iAU -e©^R(fM© 

[0 0 3 1] X, i/';rj>»K2 1<D— ^©i®2 1 A 

±t?BfiE$tvfey-hi^ii3 itt, Ent^-r«ta 
40 feh*'J7 h««2 2©±fflt@aBS^^■r*t)^ ^e©^« 

X, v-xm$,2 4tST•SS=t■5{r^E#S^^TV^5. 
^bT, ^-b^m3 i©±®{rti x ^j^«^iiiiB%r% 
^iPbfe^u^'Jn> (K-7h*^'Ji''j3» )&if© 
45 *«KA»6**y-hma3 2iWSnt^5. K— 
7K;K'j^'J:3>0ttfr!)K^ ^>^^> (W) > ^ 
(Ti) > ^'J7r> (Mo) tS©ffigMl&JB^ C 
^^©i'lj-y-'f h* (WSi 2 , TiSi 2J MoS 
i 2 ) ^ s!iv^(i^:n?.©^•J17■'r K*fflv>fe^U-9->f 

so Yx-y-Ywm3 2*mm\sX*>m<^ zvy-vwm 
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3 2 (±. B13&C -^SB^-e^-r £-51^ itOfr^f 

SV^CPS^Jlt^-fllWUS, 2 3BOF';7HW 
2 2KM(Rl-r?><fcaK:-iW«)k:^$n-CV%?>o *b 

t, -r-h«@3 2{i N $2 mux mmmm) 33 

-ff^2 3, 2 3M^fig$nfeK , ;7h^2 2©± 
[0 0 3 2] Sg2f6i!iBI3 3{C{±, ^-*vetl©*5^ « 

3£V— X4ttt2 4&fct& itttt7*?=*A (A 
1) , 8b<tt:r;i/5 = «7A6Sfe (Al-Si, Al- 
Cu-Si) 5&Jf£DiEi»tm*»fe5&SVf-X«ffi3 Aifi 
««WC:SBlS*nTV^4. V— ;MM3 4tt, tf^-f^ 
^2 3i:V-X«^2 4^*^SU *r-ffW2 3t 
V-^«8S3 4©SttK:«a#-r-5. £©V-*«8i3 4 

tt, »2«ajs^3 3^bT^-h«@3 ztasiag^ 

«•St^^^TV^S. £©y— *SSI3 4 «D±BldU BI1C 
w1\fc5fc, mttSiO,&£*>&&SftHBt (<>W 
2^-> a >m 3 5 -^883% b&vMWBIfjtfltf: J: ?t 
*«3iVtV>*. fefe, G£ffl8l3 5fcfc, V-*«8i3 4 
^if^fiR$^fc^K^*nSfc«), 0O;t{£<gSCV 

[0033] z.<Dm&<mm^^hh^v— MOS 

FET2 0m ±I3bfc.fc5fcU ##8BJ3£igffl bT F 
LR25A, 25B, 2 5 CIH±©|lS© K U 7 h«M2 

2<D±m (-*cdsb2 ia) c^iqi-rs^^c^ SSI 
mm2 6*ftLTm£<z>mimw&2 7 a, 2 7b, 

27C, 2 7D*9&js£;*;h,T^5o B 2 Kip? J: 5 C 
tf^-r «t£ 2 3 OP ©*MRI£tt, VTMf&Z 
*lfc$gB©3»tt££-rFLR2 5 A, 2 5B, 25C# 
fflitAX.lZ3*]&f$.£i\X^Z>o -ebT> *>U:3>g*g2 

1 ®-7j©£® 2 1 ACIi, *F*3<1I© F L R 2 5 A 
7^81^2 3 i:©IH> «f*gffi!l©FLR2 5 A£~#i© 
F L R 2 5 B i: ©Bk — fg©FLR2 5Bfcg$Wll© 
FLR2 5CtOH, &Vg^<ttl©FLR2 5C£:EQ 

RffiUt^ 3 o tvmiz, -eaveti k u 7 mw 2 2 *« 

2 2©±Ii:FLR2 5A 1 2 5B, 2 5CO±ffl, H 

k aa??** cut 2 3 <mmmMVE q R&fjc^ 3 0 © 

©SB 1 2 6 tt, mtft^aflMlfbC: <fc -a 

[0034] COSlBlfflrafflKcfcvvctt, SB l«&ftSI2 

6 ©±CSV^ra£ia bTBSB^ttfe 4 o©Sg 1 3ftR 2 

7 A, 27B, 27C, 27D#, y-hW&32tm 



a^JR©^';^ F (WS i 2 , TiSij, MoS 
i 2 ) VfcV^ttsKU-tM KftirCJUjasnTV**. 4o 
©S8l«««2 7A, 2 7B, 2 7C, 27DB, ttft 
WC7D-r^ >^«fliT*ffiffl1-^iiaVNo 4o©$g 1 
05 ^SBM2 7A, 2 7B, 2 7C, 2 7 D£Sl^fc:«S5#J 
bT* tttt, 7D-rO i^S*tfc«Hi ^ b 
b*»U 4^©ilili2 7A, 2 7B, 2 
7C, 2 7D$m*£tt^&&ft&LT&ft©7P-- 
5^>^«{fctt**3S*3C*rai/t*Av^. EQR 

io mum 3 6*7D-f^ >^««reiwtiqrtB«! «t a c« 

[ 0 0 3 5 ] X, IIIima£Hftft£feS4^fcSfc 
ffl&bfcSSiU siiv^(ii»ft«ilS4^n;5•ilJbfc««R&ffl 

VNT, 40fflil«ti2 7A, 2 7B, 2 7C, 2 7 
15 Dt-3£©-»WT^t9Win-rs«lfiE , C*AV^. £©-J£ 
O^U77,li, Sflli8§*iJ8i2 6(f»Cft«>itrilK*>*** 
S*S IE©ifflWtf->***S*^ KU7HPW2 2A»p 
ST-$>S©*nStS.S©3^*#JlSbT, -e©fig14SS 
JTi-ftttftV*. St, Sgl3M&JSt2 7A, 2 7B, 2 7 
20 C, 2 7D©W«*6^«fc|Rl*»V\ «Rfcfl|^fb<H: 

8S'i>-rsj;oC, •eh/ewi&S't-f r**fflia-*-s#i 
[0036] srtffliciae^Hfc* 1 mms&2 7 aou 

25 a?5 s -f««2 3fc«|*HBy©FLR2 5 At©fafcSffib 
fc3W*©F'J7MSi«2 2fc, SSl*fii!Slil2 6£?>bT 
WlRlf S «t -5 t*K{c:^J5E$ *lfc?i?#©zg«l8tT-<& 5. 
£©SS 1 #«M2 7 A©rt^«JiSi:^^i±, ^-n^ 
tV*5 ; 'f^2 3i:«W{ai©FLR2 5At^|Rl^-i>* 

30 ■CMff^nTV'So 

[0 0 3 7] -#g{3(*3ffl!l©$61^«82 7Btt, «R 
AICFLR2 5Ai:—Si©FLR2 5Bi:©H{cgm 
bfe3@K© F U 7 MM2 2 fc, SB 1^:M2 6 *^b 

35 So £ ©SB 1 3£WH 2 7 B©^^ffiUi^ ii^JHU^tt, -e 
ix-e*xSl*rtBI©FLR2 5Atr#|OFLR2 5BC 
MfRl-r 5 * T- J£# $ iVX V % 5 o 

[0 0 3 8] HSStl*l{il©Sgl^«l»2 7Ctt, ~# 
g©FLR2 5B^ffl|©FLR2 5 C©W£Smb 
40 fe3eK©FU7h^2 2t, SSliSei^M2 6&7>bT 

*risrr s <t a t^ttt^^ tifc^«©^SKt?* s 0 

£(^l*ra2 7C©lWi*fc*H«l«*, -#S 
©FLR2 5Bi:i^fi|©FLR2 5 CtZttfa-fZtiX' 

45 [00 39] «^'(B!l©Sgl^«iI2 7D{i, g*MBI©F 
LR2 5Ci;EQ RffitSc^B^ 3 0©Hfl£gffibfe33HS© 
K'J7MW2 2t:, Sgli^JK2 6«r^bTM^S 
*5C39HRtJBJ«**lfc»|ftt©»fWlTJ**« -©SSI 

mmm2 7 wpifflfflmz., «^<ri©flr2 sc*t 

50 H#**lTV^*. b^U S«l^SIK2 7D©^«jt 
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(±, mftW<DFLR2 5Ci:EQRtem«^3 0©Btc 

Sg} UT*5 *K E Q Rtmmm 3 0 ftfc 

[0 0 4 0] £*l6JBia»«Bt2 7A, 27B, 27 
C, 2 7DHU Hlta%fJ:"5fc, ^2^H3 3K:«t 

t&w*e*s. me.s z<Dm2mm3 3i±, ±iaufc 

TV^4. £©«gl!I3 5*, il, »2«6i^m2 6 > 3 
3 bffifflz TOY tf>£5S£m*-rs;r fc(i^*rfg& 

[004 1] #»f»©f5ffi©^88fc:«3^?-MO S F 
- ET2 0flt y-h«Bi3 2fcjE<D*E*BH«Hm: 

2 9 i: y— xma 4 senate H W >®Bi<ll©m{&£ 
BK*3«E *H7^Sff) fcEpip-T-si:, JJt^-f 
«W23fcHU7h««22 J:©#iSCMSJi5 pn 
S^M^iaifc^MTX^tvSo C©pngh§-#>£(i, 

CCTfs M^lRimEE^JtJP-rs, C©pn& 

* }6JEMf4|t0^tt^C|qI(tTj£# !> > §f*l<BJ© F L R 2 
5 Afr^ilOFLR 2 5 CC*JfcM»rr*. SP*>, 
^^»ttPt)-&aFLR2 5 A, 25B, 2 5 C©fSC 
fl5fiK£ft& P U 7 MRU 2 2 <to C^^fig^ 

h • KW>IBH£E2HFV-;* • KW>IOTffiE©fil± 
SHSCltAsaiJfE-S,, FLR2 5A, 2 5 

B, 2 5C^MS1-S^liS!fii^K2 6^, ^11^:1^2 
6*«S1-5^2|fii^K3 3^ {SSgBS3 5-$\ MM 

mots 5^mrt^>m^v^mm±^(Dm^<D 
amm^shx^z-mm *xD&m*. mitmm 
2 6<z>±izMf&2tix^2>mimmm2 7 a, 27B, 

27C, 2 7Dfc«fcoTiJPftJ-ra£i:#ffi3fE5o HP*., 
^B^Cl^fcgttTSS^©**!^-^**, K 

y y vmm 2 (D±mzw*j&ztitzm imwm2 1 a, 

2 7B, 2 7C, 2 7Dtf, mm r*«fty>^j fcU 

r«IIU 7 ft £0 c<z>«s£, «e« 

«tfc***vcv**Tir»"Y *><D&S.mfc&i£1r&W&m 
lig«K27A, 27B, 27C, 27DKi-oTES± 
-TSCfctffciJ&So ZVtztb, «|St©FLR2 5A, 2 
5B, 2 5 CBBfcflafcsttufcKy? h^2 2#, ggg 

miz^s.tix^z-mm'f •*><»&m<o%m*g.vrx*:<z> 
sis©** yTffis^-fbi-sdt^i^ihm^So 

[0 0 4 2] X, ^l^SM2 7A, 27B, 27C, 
2 7Dtt, ft$lis>m->tfimXt2>Z.£*mitirZ>ft 



Sh&ot, antiftft, l&^fiK (&Hri&g) , «rf*S 
EE^tCfc^-h- • FW >IBHrEE»VV— * • FW 

[0043] {*<DttL<DmM<DMm feUl, #$Bw©gi 
»6©^i?g£o^T6&BJ3Lfc#, ±fB©SUig©fl2&S©gB^ 

©-as s^-rieii^vtgiaji ^ ©$8bj§ £R&rr a * ©-e 

[0044] ±53©^«i©^t-{i«*ffl^ 
^SfcbT-SiSiScSMOSFET (DMO S) £0>J 
m^tzifi. UMOS, VMOS^tDUi, V&i*ifc: f— 

15 b^i^s^-bmgi^toii^^ig-c-*)^*^ 
^. Ht> f-hmmzi'Vzi/Mihm (sio,) 
cDf^fctjt, ^y3>aMbBt (s i,N<) <D%.mm&s 

iO,i:S i,N ( ©jfi^||tUfeW-IGFETT?ti 

;nf)<5^7-M0SFET^©;t 
20 7-IGFETOftC N IGBT, I 
T, /^7-JFET, )W— BJT, 

GTO-y-^y^^, SWm, xvy^-x-fy 

-it-f y** (EST) „ MOSMWIM y** 
(MOT) , ^j^tWt-f 'J^^ (BRT) ^© 

[ 0 0 4 5 ] X, ±f3©3©E©^*JT?tt, El 2 £SVTJ; 
^C, #5 s -f««2 3*3x3 = 9o£^£UTifcB.§L 
fc^ IQtetl^fcoTtt, 4x4=16, 5x5 = 2 

5, 10x10=100, ^©i-5fc:, mic 

30 *»©*5 f ^**2 3*m^«lE£T-*»AV^ 4 
x 8 , 10x3 0«®*«*«JJfci3WTf*JJlV'». 
-SF«3ffl!l©FLR2 5A^3j5V^ (PSUfc) ^^ffRJ^ 
2 3©rtSS©V-X^2 4*«BSUTt)^V^ St, 

35 AV^ f Lt, Cffl!i?r-f««2 3ii, Hltgb&i 

*msmizm<Mm\stz, mm? 4 -y^-xmrniz-t 
zztkta&z,, ±$i<Dmm<Dmmx-it. 
mm2 3(D±wrM*ttM(Dmx.izwMistzifi, ma 

40 Sm*. Rfl5©^K©fl!l, 7h7-f7M 

[00 4 6] SC, ±83©HJE©^S§T*tt, FLR25 
A, 2 5B, 2 5C*^HBIT'^fi£Lf=*s, ^H^HPg 
T-*<i:*MV^ X, ElH43V>Ttt> tfifflCFLR 
45 2 5AfcJt?5 s -f1H«2 3 i:©HBS, 1^«®FLR2 5 
C^EQRtt»cil«3 0 2:CDnmi«. Hlt)-&oFLR|B| 
±©HPl§i:^U<}ffiVvrv^#, |g^J5g^©^fiU-v 

M^niti^^So ctie.©HRsii, mm.(omm.^^y 
50 ■y-'(xii©ife^^i^{3^-r5-i:* s m*i.o 
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[ o o 4 7 ] ±m<Dmtfc<mmT-&, u n >mz. 

*m^tzifi, ^U3>fiH^W)«fb«* (SiC) «®{& 

2 2 fcJt^iSlfciSifcfflS' U 3 >m&. 4 
^CD**ffl^fc#, ^6^f*^2 8W&ltim<Di' 

i *mimt$,2 2 i; u-cfliv>-t*>jiivv 

[0 0 4 8] cr©«fc-5£s *^SWtt^Cl-CI±f3®UTV^ 
[004 9] 

[$BW3©3&*] CLhcDKIJi*»&ill&frfeJ:5fc*ftillK: 

[0 0 5 0] C£Dfc«)> *%BJtC«fc*X(^ SHftSflU Ifr 
ft*** !Wt«E^KJ:!)iliiffi*sf^£gW--f, 

[Ea©ffis#feittw] 

[Ei] xmnamMcoMmizmzmtimimimm 

(^7— MOSFET) CDBfS^-efeSo 

[E2] *^©sQifi©^j|g^sa^ffl^^a 

(W-MOSFET) £fcM:t£^U 3 



<8E32002-23 1 844 



-mo s f e t 2 o (Dimm^v— X9M1ZZ<Dmm& 

05 [H3] *^0DHJig©^«JC#2)«^ffl4^#^B 
(M7-MOSFET) f^jfcttSi'U 3 >»*£©— #© 
£®<ai©8£ 2 4&«<MHU^*CT*¥i&B|-e& 5. 
[0 4 ] t^©«^;ffl^^^B©»faiaT-fe So 

10 20 ^7-MOSFET («*ffl*^i*^B) 

2 1 $/ U 3 >MR 

2 2 81 (FU7MMD 

2 3 SB 2 iNHttHtt (tf ^ >r 

24 mz *mmim ( v-*«ta) 

15 2 5A.25B, 25C F L R (16 4 

2 6 s§ 1 i&astffii {y-<-)\<Y®mm) 

21 A, 27B, 27C, 27D M§13S«BS 
2 8 fB6i£ag<*$W£ ( K W 

2 9 KU-f>®2& 

20 30 EQR&mmm m5*mimm 

3 1 y-h*6«£BI 
3 2 $*-h«fii 

33 m2tmm vsmtmm) 

3 4 V— 
25 3 5 {ggjg (7t»5"<— S/a>JK) 
3 6 EQRIEJSSU8? 
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[04] 




(51)Int.CL' 

H 0 1 L 29/78 
29/744 
29/74 
21/337 
29/808 



6 5 5 



F I 

HO 1L 29/78 
29/74 

29/80 



f-7>r(##) 



6 5 5 Z 
C 
M 
C 
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